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Abstract

Globally, gastric ulcer is one of the most serious diseases. Although, there
are several antiulcer drugs, however most of them have adverse reactions. This
research aims to investigate the protective effects of Jasminum Grand Flower
Extract (JGFE) in three levels against indomethacin (IND)-induced gastric ulcer
in rats. Gastric ulcer was induced by a single oral dose of IND (30 mg/ kg).
JGFE were administered orally at a dose of 200,400 and 600 mg/ kg b.wt. for
14 days prior to IND ingestion. Gross evaluation of gastric mucosal lesions
showed that JGFE at the three tested levels significantly (P<0.05) diminished
ulceration of surface epithelium, and maintained the normal histological
structure of gastric mucosa induced by IND. Besides, significant (P<0.0.5)
reduction in length of Gastric Ulcer, volume of gastric juice as well as
decreased serum malondialdehyde as compared with the +ve group.
Pretreatment with JGFE at the three tested levels significantly (P<0.05)
increased the gastric PH and serum Superoxidase dismutase, catalase and
glutathione. Moreover, JGFE at 400 and 600 showed a better ulcer healing
capacity as compared with the dose of 200 mg/kg b.wt. Conclusion,
pretreatment with JGFE alleviated gastric mucosal ulceration due to its high
activity of active antioxidant.
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INTRODUCTION

The gastric mucous membrane is a thick layer of mucus that acts as a barrier
against invading pathogens, also protects the underlying tissues from the
digestive juices. Gastric ulcers are a break in the mucosa of the stomach lining
that penetrates through the muscular is mucosa and extends more than 5 mm in
diameter (Woolf and Rose, 2022). When various factors and components of
mucosal defense are insufficient to limit injury to the mucosa, an ulcer form
(Wallace, 2008). Peptic ulcers are lesions that form when digestive juices
containing hydrochloric acid (HCL) erode the lining of the gastric mucosa,
which can lead to gastrointestinal bleeding, stomach perforation, and even
stomach cancer (Mota et al., 2009). Gastric damage and ulcers can be induced
by drinking, smoking, stress, poor diet and pathogenic infections. High
concentrations of ethanol directly corrode the gastric mucosal tissue, causing
inflammation, mucosal congestion, edema, bleeding, mucosal erosion and
ulcers (Rocco et al., 2014). Although the exact pathological basis of gastric
ulcer is unknown, oxidative stress and inflammation have been implicated as
the main driving factors (Koc et al., 2020). Oxidative damage to the gastric
epithelial and the ensuing apoptosis also play an important role in the
progression of gastric diseases (Zeng et al., 2017).

Gastric ulcers repair is a highly organized and complicated process involving
inhibition of inflammation and promotion of cell proliferation, granulation
tissue formation and angiogenesis (Wallace, 2008).

In addition, phytochemicals and several kinds of flavonoids have also
demonstrated therapeutic effects against gastric injury with fewer side effects
(Miyazak et al., 2017). Jasminum grandiflorum Linn. (family: Oleaceae) is a
medicinal plant that has been used to anti-inflammatory, antioxidant,
anthelmintic, diuretic and for treatment of toothache, ulcer, stomatitis, and
wounds treat spasmolytics, infections, skin diseases such as conjunctivitis and
dermatitis, mental illness and cancer ( Arun et al., 2016). The flower of J.
grandiflorum is also widely consumed as a beverage with heat-clearing and
detoxifying effects in China. It has been reported that the ethanolic extract from
the leaves of J. grandiflorum exerts antiulcer and antioxidant activities in rats
(Umamaheswari et al., 2007). Several bioactive compounds have been isolated
from J. grandiflorum, including iridoid-type compounds, secoiridoid
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glucosides, triterpenes, flavonoids and lignans (Arun et al., 2016 and Zhao et
al., 2009). Because of the valued medicinal properties of this plant, there have
been efforts to conserve it.

The aim of the present study is to investigate the protective effects of Jasminum
Grand Flower Extract at three levels against indomethacin induced gastric ulcer
in rats.

Materials and Methods

Animal: adult male albino rats of Sprague Dawley strain (n=35) weighing
180+5¢g were purchased from Helwan Experimental Animals Farm, Egypt.
Plant: Jasminum flower were purchased from the local market, then was
identified at the Agricultural Research Centre, Cairo, Egypt.

Diet: Basal diet constituents were obtained from EI- Gomora Company, Cairo,
Egypt. Chemicals and Kits: Indomethacin (IND) was purchased from Hikma
Pharmaceuticals PLC, Amman, Jordan, (provided as 25 mg/capsule). Other
chemicals and reagents were purchased from Sigma-Aldrich (Sigma Company,
Cairo, Egypt).

Preparation of dried Jasminum flower: Fresh Jasminum flowers were
washed with tap water and soaked in a water bath to remove the possible
potential Pathogenic microorganisms and dust. Afterwards, the Jasminum was
dried by Cotton cloth to remove the excess liquid prior to drying by Solar
Energy. Then a grinder mill and sieves were used to obtain a powder particle.
Preparation of Jasminum flower extract: The powdered Jasminum Flowers were
extracted with 90% ethyl alcohol and concentrated at low Temperature (50°C)
using a Rotary evaporator apparatus. Dried ethanol Extract was dissolved in a
mixture of carboxyl methylcellulose and few Drops of Tween 80 as a
suspending agent to obtain 10% concentration liquid Extract (Brusotti et al.,
2014).
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Preparation of basal diet: The basal diet (AIN-93M) was formulated to meet
the recommended nutrients levels for rats according to (Reeves et al.,1993).

Induction of gastric ulcer: Gastric ulcer was induced for all rats at the end of
the experiment except for the negative control group as described by
Bhattacharya et al., (2007). The animals were fasted for 24 h before oral
administration of a single dose of IND (30 mg/kg b.wt.). Different degrees of
gastric mucosal injuries were detected 4 h after IND administration (Chatterjee
etal., (2012).

Experimental design: The experiment was conducted using thirty-five male
rats. The animals were kept in healthy condition at room temperature (20-25
°C), exposed to a 12:12-h light-dark cycle and fed on the basal diet, and water
were provided ad libitum for one week before starting the experiment for
acclimatization. After the acclimatization period, rats were randomly divided
into two main groups: The first main group (7 rats), which was presented as a
negative control group (-ve) and was fed only on the basal diet. The second
main group was divided into 4 subgroups (7 rats each), as follows: The first
subgroup was kept as a positive control group (ve+) and was fed only on the
basal diet. The other Subgroup were fed basal diet and given orally with
Jasminum flower extract at a dose of 200, 400, 600 mg/kg b. wt. respectively
for 14 days.

Determination of feed intake (FI), body weight determined every day. Body
weight gain percent (BWG%) and feed efficiency ratio (FER) at the end of the
experimental period were calculated using the following formulas:

Final body weight (g)- Initial body weighti{g)
¥ E E ¥ Entlg w 100

Body weight gain percent (%0) =

intial body weigh t
Body weight gain (g)/

Feed efficiency ratio (FER) =

Food consumed (g)

At the end of the experimental period (14 days) the second main group were
fasted and given the prescribed dose of IND. After 4 h post IND administration,
rats were sacrificed, blood samples were collected, serum samples were
separated and kept frozen until used for biochemical determination.
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The stomach was dissected out and cut along its greater curvature, then its
content was evacuated into a centrifuge tube, diluted with distilled water and
centrifuged at 12000 g for 10 min. Gastric pH and total gastric acidity were
detected in the supernatant. The stomach was kept clean in 10% formalin
solution and processed for macroscopic examination and histopathological
examination.

Gastric ulcer index: The method described by Agrawal et al., (2000) was
employed in the present study. In brief, after 4 hours of aspirin administration,
all rats were sacrificed after using an overdose of diethyl ether and their
stomachs removed and washed with saline. The gastric juice was collected in a
test tube. Then stomachs were opened along the greater curvature, washed with
saline and examined under a dissecting microscope for gastric ulcers. The sum
of the length of all lesion areas for each animal was measured and served as the
ulcer index.

The Curative ratio (CR) was calculated using the following equations:

The Curative ratio (CR) was calculated using the following equations:

Curative ratio (CR) = LCL_CLT X 100

LC: The length of gastric ulcer in positive group.
LT: The length of gastric ulcer in treated group.

Determination of gastric juice volume:

Gastric juices from all groups were collected in test tubes, centrifuged at
5000 r.p.m. for 10 minutes and their volume of were measured by a graduated
cylinder. percentages of the decrease in volume of the gastric juice of the
treated groups compared to the (+ve) control group were calculated according
to the method described by Agrawal et al., (2000) using the following
equation:

Percentage of the decrease = VJC -VJT %100

Where: VJC = volume of gastric juice of the positive control group
VJT = volume of gastric juice of the treated group.
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Determination of gastric pH: The gastric juice was collected by a needle after
tying the neck and the end of the stomach. Gastric juice (1 ml) was diluted by
distilled water (1ml) in an aliquot to measure pH using pH meter (Dashputre
and Naikwade, 2011).

Determination of serum antioxidant biomarkers: Oxidative stress
biomarkers (malondialdehyde (MDA), superoxide dismutase (SOD),
glutathione (GSH) and catalase (CAT)) were determined in serum using ELISA
kits obtained from My Biosource, San Diego, California, USA.

Histopathological examination: The formaldehyde fixed stomach is paraffin-
embedded, cut into sections, then stained with Hematoxylin-Eosin (H&E). The
slides were examined microscopically.

Statistical analysis: Ulcer Inhibition was expressed in percentage. Results are
reported as mean + SE. Data were compared by one-way analysis of variance
(ANOVA), followed by LSD using SPSS version 25. P < 0.05 indicates
significance difference (Armitage and Berry, 1987).

Results and Discussion

The obtained results in table (1) showed no significant differences between
all groups in the initial body weight and final body weight. Moreover,
Indomethacin treated groups, at levels (200 and 600) had no significant
differences (P<0.05) in the main values of BWG%, however, there was a
significant decrease in BWG% for the group treated with 200 mg/kg b.wt as
compared to the other treated groups. On the other hand, there was a significant
decrease (P<0.05) in the main value of FER between treated groups and the
positive or negative control groups.

These results were in the same line as the result of (Ramadhan and
Yuniarto, 2017) who found that Jasminum extract dose at 100, 300, 500 mg/kg
BW indicated a significant decrease in body weight, fat index and organs index
compared to control rats. Observations on feed intake were based on the
mechanism of action of JGFE that can reduce body weight by reducing appetite,
and decreased appetite leads to lower calorie intake and body weight (Lestari,
2007)
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Table (1) Effect of Jasminum grandiflorum L. Extract on daily feed intake
and body weight gain percent in rats with gastric ulcer

Parameters IBW FBW BWG FER Fl
Groups (9) (9) (%) (9\day)
Negative control | 207.21+2.63% | 233.34+2.07% | 12.63+0.52% | 0.11+0.01* | 17.01
group (-ve)
Positive control | 208.42+2.292 | 234.01+£2.70% | 12.28+0.45% | 0.10£0.01% | 17.25
group (+ve)
Treated 200 | +0.6129,YY20 | 229.20+1.16%° | 9.45+0.28* | 0.06+0.00° | 20.40
groups with
IND+ JGEE 400 | £1.328Y4.05.Y | 224.41+1.28° | 7.06+0.48" | 0.04+0.01°¢ | 21.40
at 600 | 205.00+1.84% | 218.81+2.05° | 6.73+0.50° | 0.05+0.01¢ | 19.81

Value expressed as means + SE
Means with different letters in each Colum are significantly differs at (P < 0.05).

The positive control group had highly significant increase (P < 0.05) in the
main value of length of gastric ulcer and gastric juice volume as compared to
the -ve group as seen at Table (2), moreover IND groups treated with JGFE at
all levels (200, 400 and 600 mg/kg b.wt.) had significant decrease (P < 0.05) in
the main values of length of gastric ulcer and gastric juice volume as compared
to the + ve group.

Regarding to the PH in the positive control group there was a significant
increase (P<0.05) ) in the mean value of the PH as compared to the -ve group or
other treated groups. On the other side treated groups with JGFE at all levels
had significant increase (P<0.05) ) in the mean values of PH as compared to the
positive control group. The most protective dose of JGFE was 600 mg/kg b.wt.

These results were in the same line as the result of Bech et al., (2000) found
that IND, caused a significant increase in curative Ratio and PH. The obtained
results revealed that IND groups treated with JGFE at all levels had significant
decrease in the main value of the length of gastric ulcer (mm) and gastric juice
volume as compared to the +ve group. Inhibitory action of indomethacin on
prostaglandin synthesis which due to the presence of alkaloids, glycoside,
flavonoid, terpenes, tannin, resin, and salicylic acid (Priya et al., 2008).



88

Home Econ. J. Vol. (40), No. (2), June 2024

Table (2): Effect of Jasminum grandiflorum L. Extract on The Length of
Gastric Ulcer (Mm), Volume of Gastric Juice, PH and Curative Ratio in

Rats with Gastric Ulcer.

length of Gastric Juice .
. Curative
arameters Gastric Volume PH Ratio %
Groups Ulcer (mm) (ng)
Negative control group (- | 00.00+£0.00° | 101.53+1.04® | 6.11+0.042 100.0
ve)
Positive control group (+ | 83.83+1.17% | 415.14+1.01* | 1.08+0.06° 00.00
ve)
Treated 200 52.09+0.65° | 321.18+0.43" | 2.83+0.05° 37.8340.82
groups 400 30.68£0.47° | 251.44%0.71° | 2.99:0.12% | 63.36£0.71
with IND+
JGFE at 600 18.53+0.61% | 142.93+2.01¢ | 3.13+0.05° 77.87+0.81

Results are expressed as mean +SE
Values at the same column with different letters are significantly at (P < 0.05)

There was a significant decrease (P < 0.05) in the mean value of catalase,
GSH and SOD for the positive control group as compared to the -ve group.
Moreover, treated groups with different levels of JGFE had significant increase
(P < 0.05) in the main value of Catalase, GSH and SOD as compared to the +ve
group. On the other hand, concerning to the serum levels of MDA, the +ve
group had significant increase (P < 0.05) in the mean value of MAD as
compared to the -ve group. Moreover, IND groups treated with JGFE at all
levels had significant decreased (P < 0.05) in the main value of MAD as
compared to the +ve group. The highest improvement of antioxidant status was
observed at the group treated with 600 mg/kg b.wt.

Mansouri et al., (2015) found that the increased concentration of MDA as well
as reduced activity of SOD in the stomach of indomethacin-ulcerated rats is a
manifestation of facilitated lipid peroxidation and over production of free
radicals resulting in mucosal damage. Moreover, Murat et al., (2016) found
that IND significantly decreased the GSH levels in the liver, kidney, and brain
tissues of the treatment groups compared with the control groups. Our results
are in line with a reported study, where GSH level was quite low in the IND
group when compared to all other experimental groups resulting in gastric

ulceration.
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The reduction in the activities and level of this antioxidant system in this
study suggest overwhelming generation of ROS and exhaustion of these
antioxidant cascades to cope with their detoxification resulting in their
accumulation in the liver and kidney of rats. Our result is similar to the previous
(Zahran et al., 2020). On the other wise elevated MDA levels indicate
oxidative damage and act as oxidative stress indicators (Geyikoglu et al., 2018)

Also results were in agreement with Bafna et al., (2005) who found that rats
fed on damascene Rosa have a significant decrease in serum level of MAD and
increase in serum activities of GSH and SOD enzymes compared with the +ve
groups.

Table (3) Effect of Jasminum grandiflorum L. Extract on serum Catalase,
Malondialdehyde, Reduced Glutathione and Superoxide Dismutase in rats
with gastric ulcer.

Parameters Catalase MDA GSH SOD
Groups (umol/L) (umol/L) (mg/L) (um/L)
Negative control group | 5.25+0.052 | 0.85+0.019¢ 4.59+0.13% 3.89+0.26°
(-ve)
Positive control group | 1.05+0.027¢ | 4.65+0.082 0.95+0.016¢ | 0.91+0.03¢
(+ve)
d b b d
Treated groups 200 | 2.65+0.084¢ | 3.59+0.14 1.85+0.096 1.57+0.13
with IND+ 400 | 3.25+0.101¢ | 2.91+0.07¢ 2.88+0.087¢ 2.34+0.11¢
JGFE at
600 | 4.14+0.043° | 1.59+0.10¢ 3.61+0.143¢ | 2.96+0.12P

Results are expressed as mean +SE Values at the same column with different letters are

significantly at (P < 0.05)

Gastric gross structure: In the IND group, the stomach showing diffuse and
multiple ulcer formation with depressed center and elevated borders. While
stomach of the JGFE 200+IND pretreated group showing starting of ulcer
healing signs. In the JGFE 400+IND pretreated group stomach showing
advanced ulcer healing signs. While in the JGFE 600+IND pretreated group the
stomach showing complete ulcer healing with apparently healthy intact mucosa
was seen (Photo. 1). The stomach of the —ve control group showing intact
mucosa. In IND group the stomach showing diffuse multiple ulcer formation
with depressed center and elevated borders. While stomach of JGFE 200+IND
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pretreated group showing starting of ulcer healing signs. Stomach of JGFE 400
+IND pretreated group showing advanced ulcer healing signs. In JGFE 600
+IND pretreated group the stomach showing complete ulcer healing with
apparently healthy intact mucosa.

Negative control group IND group 200 JGFE group

400 JGFE group 600 JGFE group
Photo. (1): Gastric gross structure

Histological examination of control group revealed normal structure of the
glandular gastric mucosa and submucosa (Photo. 2-3). In contrast to the +ve
group, serious histopathological alterations were detected. diffuse ulceration
was detected in the glandular mucosa which characterized by desquamation of
the epithelial lining admixed with hemorrhages and accumulation of necrotic
tissue. Numerous sections showed excessive inflammatory cells infiltration in
the submucosal layer. The submucosa layer revealed dispersion of the
connective tissue with abundant edema, congested blood vessels and
inflammatory cells infiltration (Photo. 4-5).

Mild improvement was detected in a group treated with JGFE at 200 mg/kg
b.wt. which was characterized by epithelial sloughing with variable number of
inflammatory cells infiltration in the submucosa, necrosis of glandular acini and
multifocal hemorrhages. Cystic dilation of gastric was less frequently observed
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(Photo. 6-7). Group treated with JGFE at 400 mg/kg b.wt. achieved higher
protection compared to group 200 and PC group. Microscopic examination
showed multifocal areas of mononuclear inflammatory cells infiltration in the
submucosa with necrosis of mucosal surface in fewer sections. Several
examined sections revealed apparently normal histological structure of
glandular mucosa (Photo. 8-9). Examination of group treated with JGFE at 600
mg/kg b.wt. showed apparently normal glandular stomach in almost examined
sections (Photo. 10-11).

Finally: pretreatment with JGFE alleviated gastric mucosal ulceration due to its
high activity of active antioxidant.

Effect of Jasminum grand flower extract on the gastric tissue
histopathological changes

Photo. 2: stomach from control group showing | Photo. 3: stomach from control group showing
normal histological structure of stomach mucosa | normal histological structure of stomach mucosa
(H&E). (H&E).

Photo. 4: stomach from +ve group showing Photo. 5: stomach from +ve group showing
severe destruction of gastric mucosa with severe destruction of gastric mucosa with
hemorrhages (H&E). extensive hemorrhages (arrow) (H&E).
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Photo. 6: stomach from group JGFE at 200 mg/kg
b.wt. showing submucosal edema, necrosis of the
glandular mucosa (H&E).

Photo. 7: stomach from group JGFE at 200 mg/kg
b.wt. showing cystic dilation of some gastric
glands (H&E).

Photo. 8: stomach from group JGFE at 400 mg/kg
b.wt. showing inflammatory cells infiltration in
the submucosa (H&E).

Photo. 9: stomach from group JGFE at 400 mg/kg
b.wt. showing apparently normal gastric mucosa
(H&E).

Photo. 10: stomach from group JGFE at 600
mg/kg b.wt. showing apparently normal gastric
mucosa (H&E).

Photo. 11: stomach from group JGFE at 600
mg/kg b.wt.showing apparently normal gastric
mucosa (H&E).
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